ThPTR2, a di/tri-peptide transporter gene from Trichoderma harzianum.
The generation of a wide ESTs library and database from Trichoderma harzianum CECT 2413 was the base for identifying the gene ThPTR2, coding for a PTR family di/tri-peptide transporter. The deduced protein sequence of the ThPTR2 gene showed the conserved motifs and also the 12 transmembrane domains typical of the PTR transporters. The highest level of ThPTR2 expression was found when the fungus was grown in chitin as sole carbon source. We also found that ThPTR2 expression was increased when Trichoderma interacted directly in solid medium with the plant-pathogenic fungus Botrytis cinerea, showing that ThPTR2 is involved in the mycoparasitic process. Additionally, its expression was triggered by nitrogen starvation and a higher level of expression was also found when Trichoderma was grown in secondary nitrogen sources like allantoin, yeast extract, and urea. However, no difference was found when Trichoderma was grown in presence or absence of glucose as carbon source. Strain T34-15, a transformant that overexpressed the ThPTR2 gene, showed about a 2-fold increase in the uptake of the dipeptide Leu-Leu. Additionally, two transformants from the strain Trichoderma longibrachiatum T52 that overexpressed ThPTR2 were also studied, confirming the role of this gene in peptide transport. Other homologous genes to ThPTR2 were identified in other Trichoderma strains. ThPTR2 is the first experimentally confirmed PTR family transporter gene from filamentous fungi.